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(54) APPARATUS FOR FITTING SNAP RING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
automatically fitting a snap ring to a workpiece, by which a simple 
structure and a small size of the apparatus, labor saving, or the like 
can be achieved. 

SOLUTION: A snap ring S taken out from a magazine is carried 
along a carrying path 1 3, and its positioning and attitude change 
from a horizontal direction to a vertical direction are carried out by 
engaging its gap portion SI with a projecting strip guide wall 21, and 
further the snap ring S is guided to a squeeze start position of a 
squeeze guide path 41 by its free drop. After that, the snap ring S is 
squeezed by moving it downward by pushing it with a push rod 42 
while keeping the angular position of the gap portion S1 by means of 
a rotation restricting pin 31, and then the snap ring S held inside an 
insertion cylinder 51 having a horizontal path 51a in a squeezed 
state is pushed out by an inserting rod 53 so as to fit into a fitting 
groove W1 of a piston W, and the fitting of the snap ring S is 
completed by its spring back. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conveyance means to convey the snap ring of C mold which has fracture along a predetermined 
conveyance way, A positioning means to position the sense of said fracture in the predetermined direction in case a 
snap ring is moved, A diameter reduction means to make the diameter of the snap ring conveyed by said 
conveyance means reduce. It has an insertion means to make the snap ring whose diameter was reduced by said 
diameter reduction means insert in the wearing slot on the work piece. It is snap-ring wearing equipment which 
equips with a snap ring automatically to a work piece. Said positioning means Snap-ring wearing equipment 
characterized by what it has for the protruding line guide wall projected and formed in the direction facing up of an 
abbreviation vertical by the width of face which may enter between said fracture so that a snap ring may be led to 
the predetermined location of said diameter reduction means from said conveyance way. 

[Claim 2] Said protruding line guide wall is snap-ring wearing equipment according to claim 1 characterized by what 
it has for the inclined plane formed downward [ direction of vertical ] by inclining fr-om the same height as said 
conveyance way in the flank towards the location from which a snap ring secedes. 

[Claim 3] Said diameter reduction means is snap-ring wearing equipment according to claim 1 or 2 characterized by 
what it has for the diameter reduction guidance way formed in narrow rather than the outer diameter of a snap ring 
towards lower opening from up opening broader than the outer diameter of a snap ring, and the press member 
formed free [ reciprocation ] in order to press a snap ring from a path in said diameter reduction guidance way. 
[Claim 4] Said positioning means is snap-ring wearing equipment according to claim 3 characterized by what it has 
for the specification-part material which enters in said diameter reduction guidance way at the fracture of said snap 
ring, and regulates the rotation. 

[Claim 5] Said conveyance way is formed in an abbreviation horizontal. The upper limit section of said protruding line 
guide wall It is formed in an abbreviation horizontal after said conveyance way. The trailer of said protruding line 
guide wall It is formed in the location which attends up opening of said diameter reduction guidance way. Said 
diameter reduction guidance way It is formed so that it may elongate in the direction of an abbreviation vertical. 
Said insertion means Snap-ring wearing equipment according to claim 3 or 4 characterized by what it has for the 
pushing member into which the medial-axis line of the snap ring whose diameter was reduced stuffs a snap ring 
towards the wearing slot of said work piece in the condition of turning to an abbreviation horizontal direction. 
[Claim 6] It is snap-ring wearing equipment according to claim 5 characterized by what the snap ring is formed in 
the height in which the height of said protruding line guide wall from said inclined plane separates from said inclined 
plane in the location of a trailer where a snap ring secedes from said protruding line guide wall for. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the snap-ring wearing equipment which performs automatically all 
actuation of positioning to the predetermined sense of fracture, diameter reduction, wearing, etc. especially about 
the snap-ring wearing equipment which equips with the snap ring of C mold which has fracture automatically to the 
wearing slot formed in the hole inner skin of a work piece. 
[0002] 

[Description of the Prior Art] In the piston of a work piece with the wearing slot equipped with the snap ring of C 
mold, for example, an internal combustion engine, the snap-ring wearing equipment which equips the annular wearing 
slot formed in the inner skin of a piston hole with the snap ring for preventing omission of the piston pin which 
connects a connecting rod is developed variously. Take out a snap ring from a magazine etc. first, and reduce the 
diameter and push in to the wearing slot on the piston continuously, make it extended according to one's elastic 
return force after that, and wearing is made to complete, in the process from the ejection of a snap ring to wearing, 
it regulates so that the sense of that fracture may turn to a predetermined direction, and it is necessary to make it 
the location of fracture not shift in this wearing equipment. 

[0003] As wearing equipment which performs such a series of processes, what was indicated by JP,10-156640.A 
and JP.1 1~300647,A. for example is known. Conveyance to the diameter reduction process by the ejection from a 
magazine and the conveyance arm, the moving substitute by the diameter reduction field in a diameter reduction 
process from an injection field, pushing into the wearing slot from the condition whose diameter was reduced, etc. 
prepare a unit for every routing, and. as for the wearing equipment of the indication to JP,10-156640,A, perform 
from the ejection of a snap ring to wearing by the unit of these single strings. Moreover, in the routing of these 
single strings, in order to regulate the sense of the fracture of a snap ring in the fixed direction, two or more guide 
plates which engage with the fracture of a snap ring are prepared for every unit. On the other hand, in the diameter 
reduction process, the wearing equipment of the indication to JP,1 1-300647,A prepares the guide plate for 
preventing that the fracture of a snap ring shifts in the wall of tubed part material, and it has composition which 
supplies a snap ring to tubed part material by handicraft so that fracture may gear to this guide plate. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way. since conveyed the snap ring taken out in the equipment of 
the indication to JP,10-156640,A by the conveyance arm. it was made to correspond for every activities of a series 
of of dropping into the guidance path for diameter reduction and two or more units are prepared, the structure of 
equipment becomes complicated and enlargement will be caused as the whole equipment. Moreover, although two or 
more guide plates are prepared for every unit in order to regulate the sense of the fracture of a snap ring, since 
there is a possibility that the sense of fracture may shift in the case of migration between units, and the sense of 
fracture is not regulated in case it is diameter reduction actuation, there is a possibility that the sense of fracture 
may shift with the actuation. When the sense of fracture shifts, fracture will not gear to the guide plate in degree 
process, consequently the activity of repair etc. will be needed, and the fall of productivity will once be caused. On 
the other hand, although the sense of fracture is regulated in the equipment of the indication to JP,1 1-300647,A in 
the case of diameter reduction actuation, since an operator needs to perform the first alignment by handicraft, an 
activity will take skill to it and it will cause the fall of productivity, a production increase in cost. etc. 
[0005] The place which accomplishes this invention in view of the above-mentioned point, and is made into the 
purpose can attain the miniaturization of equipment, and laborsaving by attaining simplification of a process, while 
automating all the processes from the ejection of a snap ring to wearing, and can orient the sense of fracture with 
simple structure, and is to offer the snap-ring wearing equipment which can perform stable positive wearing. 
[0006] 

[Means for Solving the Problem] A conveyance means to convey the snap ring of C mold with which the snap-ring 
wearing equipment of this invention has fracture along a predetermined conveyance way. A positioning means to 
position the sense of fr'acture in the predetermined direction in case a snap ring is moved, A diameter reduction 
means to make the diameter of the snap ring conveyed by the conveyance means reduce. It has an insertion means 
to make the snap ring whose diameter was reduced by the diameter reduction means insert in the wearing slot on 
the work piece. It is snap-ring wearing equipment which equips with a snap ring automatically to a work piece. The 
above-mentioned positioning means It is characterized by what it has for the protruding line guide wall projected and 
formed in the direction facing up of an abbreviation vertical by the width of face which may enter between fracture 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejye 



2005/11/11 



•JP.2002-346855.A [DETAILED DESCRIPTION] 



2/6 V 



SO that a snap ring may be led to the predetermined location of a diameter reduction means from a conveyance way. 
It moves changing a posture so that as for a snap ring, fracture may become caudad with a self~weight. while that 
fracture will gear in a protruding line guide wall if a snap ring moves along a conveyance way with a conveyance 
means according to this configuration and the starting position of a protruding line guide wall is reached, and the 
sense of fracture is positioned in the fixed direction, and results in a diameter reduction means. Then, the diameter 
is reduced by the diameter reduction means and it is inserted in the wearing slot on the work piece by the insertion 
means. Thus, since continue and prepare the protruding line guide wail which gets into gear to the fracture of a snap 
ring in a conveyance way, its posture is made to be changed with a self-weight and fracture is made to orient, the 
fracture of a snap ring can be arranged with the fixed sense with simple structure, and equipment can be saved 
labor. Moreover, since it consists of a simplified process of insertion into orientation and posture conversion, 
diameter reduction, and the wearing slot of a snap ring with conveyance and a protruding line guide wall, equipment 
can be miniaturized. 

[0007] In the above-mentioned configuration, the configuration which has the inclined plane formed downward 
[ direction of vertical ] by inclining from the same height as a conveyance way towards the location from which a 
snap ring secedes can be used for a protruding line guide wall in the flank In case according to this configuration it 
moves to a protruding line guide wall from a conveyance way and a snap ring changes a posture with that self- 
weight, in order that fracture may move caudad gradually, contacting an inclined plane, change of a posture is 
performed smoothly. Therefore, omission by rapid change of a posture etc. can be prevented. 
[0008] In the above-mentioned configuration, the configuration which has the press member formed free 
[ reciprocation ] can be used for it so that a diameter reduction means may press a snap ring from a path in the 
diameter reduction guidance way formed in narrow rather than the outer diameter of a snap ring towards lower 
opening from up opening broader than the outer diameter of a snap ring, and a diameter reduction guidance way. The 
diameter will be reduced by the predetermined dimension, if according to this configuration it moves to up opening 
of a diameter reduction guidance way. and the snap ring which changed the posture with the protruding line guide 
wall, and was oriented is pressed by the press member, and moves along a diameter reduction guidance way and it 
results in lower opening. 

[0009] In the above-mentioned configuration, the configuration which has the specification-part material which 
enters in a diameter reduction guidance way at the fracture of a snap ring, and regulates the rotation can be used 
for a positioning means. In order that according to this configuration specification-part material may engage with 
fracture and may prevent that rotation in a diameter reduction process, the sense of fracture is certainly held in the 
fixed direction. 

[0010] In the above-mentioned configuration, a conveyance way is formed in an abbreviation horizontal and the 
upper limit section of a protruding line guide wall is formed in an abbreviation horizontal after a conveyance way. 
The trailer of a protruding line guide wall is formed in the location which attends up opening of a diameter reduction 
guidance way. A diameter reduction guidance way is formed so that it may elongate in the direction of an 
abbreviation vertical, and an insertion means can adopt the configuration which has the pushing member into which 
the medial-axis line of the snap ring whose diameter was reduced stuffs a snap ring towards the wearing slot on the 
work piece in the condition of turning to an abbreviation horizontal direction. According to this configuration, a snap 
ring changes that direction with a self-weight, moving along a conveyance way and the sense of that fracture being 
regulated with a protruding line guide wall. And if it secedes from the trailer of a protruding line guide wall and 
results in up opening of the diameter reduction guidance way in a diameter reduction process, a snap ring is pushing 
in, where the diameter's is pressed, reduced [ the diameter ] and reduced downward [ direction of vertical ], and 
horizontally pushed by the member, it will be inserted in the wearing slot on the work piece, and wearing will 
complete it. Thus, only by being perpendiculariy changed, since the direction of a snap ring is level, the sense of 
fracture is regulated, and by a series of migration which goes caudad from the upper part of the direction of a 
vertical, since a series of processes, such as orientation of fracture, diameter reduction, and insertion, are 
performed, miniaturization of equipment, concentration-ization, etc. can be perFprmed. 

[001 1] In the above-mentioned configuration, the configuration in which the snap ring is formed in the height which 
separates from an inclined plane can be used for the height of the protruding line guide wall from an inclined plane in 
the location of a trailer where a snap ring secedes from a protruding line guide wall. In case according to this 
configuration a snap ring secedes from a protruding line guide wall and moves to the predetermined location (up 
opening) of a diameter reduction means, the posture of a snap ring can be changed in the direction of a vertical so 
that fracture may be located just under the direction of a vertical. Therefore, a snap ring is smoothly drawn to the 
diameter reduction guidance way elongated in the direction of a vertical for reducing the diameter. Thereby, in case 
it moves between processes, it can prevent more certainly that the sense of a snap ring shifts. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to an 
accompanying drawing. Drawin g 1 thru/or drawin g 3 are the block diagrams showing 1 operation gestalt of the snap- 
ring wearing equipment concerning this invention, and drawing 4 is drawing explaining the actuation. A conveyance 
means 10 by which this equipment conveys the snap ring S of C mold which has fracture SI as shown in drawin g 1 . 
Positioning means 20 and 30 to position the sense of fracture SI in the predetermined direction in case a snap ring 
S is moved, It has the insertion means 50 grade which makes the snap ring S whose diameter was reduced by 
diameter reduction means 40 to make the diameter of the snap ring S conveyed by the conveyance means 1 0 
reduce, and the diameter reduction means 40 insert in the wearing slot W1 of a work piece W as the basic 
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configuration. 

[0013] The conveyance means 10 is constituted by the logging plate 15 grade which slides on the conveyance way 
13 top by the oil hydraulic cylinder 14 arranged at the conveyance way [ which it is demarcated with the guide 12 
formed in the top face of the conveyance base 1 1, and is elongated horizontally ] 13, and end side of the 
conveyance base 1 1. and reciprocates as shown in drawin g 1 and drawin g 2 . In the middle of the conveyance way 
13. the magazine M with which two or more snap rings S were loaded in the direction of a vertical is installed free 
[ attachment and detachment ]. In addition, as shown in drawin g 2 R> 2, two or more snap rings S loaded in 
Magazine M are beforehand positioned so that the front of the direction which fi^acture SI starts and is started with 
a plate 1 5 (it extrudes) may be turned to. 

[0014] The positioning means 20 is formed ahead by the side of [ 13 ] the other end of the conveyance base 11 (i.e.. 
a conveyance way), and is constituted by the guide 23 grade formed in both the outsides of the protruding line guide 
wall 21 formed in the same height after the conveyance way 13, the inclined plane 22 formed in the both-sides 
section of the protruding line guide wall 21, and an inclined plane 22. The protruding line guide wall 21 is projected 
and formed in the direction facing up of a vertical by the width of face which the upper limit section 21a develops 
horizontally so that a snap ring S may be led to the predetermined location (up opening 41a mentioned later) of the 
diameter reduction means 40 from the conveyance way 13, and may enter between fracture S1. Moreover, initiation 
field 21a' of the protruding line guide wall 21 is formed in narrow in the shape of a taper, and engagement of a snap 
ring S is performed smoothly. From the same height as the conveyance way 13, towards the location of a trailer PI 
where a snap ring S secedes from the protruding line guide wall 21, an inclined plane 22 inclines downward 
[ direction of vertical ] in the shape of a straight line, and is formed in it. And in the location of a trailer PI. height H 
of the protruding line guide wall 21 is formed in the height which a snap ring S separates from an inclined plane 22 
and by which it is supported only by upper limit section 21a of the protruding line guide wall 21. as shown in drawing 
1 and drawin g 3 . 

[0015] Therefore, the snap ring S which was moved with the logging plate 15 and reached the edge of the 
conveyance way 13 will change a posture downward [ direction of vertical ] horizontally with the self-weight, when 
the fracture SI gears in the protruding line guide wall 21 and is moved further. That is, positioning (orientation) of 
the fracture SI of a snap ring S and posture conversion of a snap ring S are performed by the protruding line guide 
wall 21. 

[0016] The diameter reduction means 40 is constituted by the oil hydraulic cylinder 43 grade which drives diameter 
reduction guide 4V which adjoins the trailer PI of the protruding line guide wall 21, develops in the direction of a 
vertical, and demarcates the diameter reduction guidance way 41, the press shaft 42 as a press member supported 
free [ reciprocation ] in the direction of a vertical in the diameter reduction guidance way 41, and the press shaft 42 
as shown in d rawin g 1 thru/or drawin g 3 . up opening 41a which makes a dimension broader than the outer diameter 
of a snap ring S as the diameter reduction guidance way 41 is widely formed slightly rather than the thickness of a 
snap ring S and is shown in drawjng 4 to an outer diameter — width of face — towards lower opening 41b which 
makes a narrow dimension, it turns caudad from the upper part and is formed in narrow. 

[001 7] The insertion cylinder 51 which holds the snap ring S whose diameter was reduced as the insertion means 50 
is shown in drawing 1 , The slider 52 which supports the insertion cylinder 51 horizontally free [ reciprocation ], and 
the insertion shaft 53 as a pushing member fitting of the reciprocation of was made free to path 51a in the insertion 
cylinder 51, The holddown member 54 which fixes the insertion shaft 53, and the slider 55 which supports a 
holddown member 54 horizontally free [ reciprocation ], The coil spring 56 which will exert the energization force on 
the sense which brings both close if the energization force is exerted on the sense which will keep both away if both 
ends are hung on the insertion cylinder 51 and a holddown member 54 and it contracts and it is extended, It is 
constituted by the guide-rail 59 grade to which it is prepared on the oil hydraulic cylinder 57 which drives a 
holddown member 54 horizontally, the base 58, and the base 58, and shows sliders 52 and 55. In addition, the above- 
mentioned conveyance base 1 1 is being fixed to the base 58 through stanchion 1 1'. 

[0018] The insertion cylinder 51 is formed free [ migration ] independently of diameter reduction guide 41' in the 
lower limit section of diameter reduction guide 41', and few clearances, moreover — insertion — a cylinder — 51 — 
**** — drawin g 1 — R — > — one — and — drawin g 4 — ( — a — ) — being shown — as — diameter reduction - 

- guidance — a way — 41 — the lower part — opening — 41 — b — continuing — as — the lower part — opening 

— 41 — b — being the same — width of face — making — opening — 51 — b — * — forming — having — further 

— the — the opposite side — a lower part — setting — mentioning later — rotation — regulation — a pin — 31 - 

- insertion — approving — opening — 51 — b — ' — ' — forming — having — **** . While guiding horizontally the 
snap ring S whose diameter was reduced, path 51a which makes a larger bore a little than the width of face of lower 
opening 41b is formed in the insertion cylinder 51. Therefore, the snap ring S which has passed through lower 
opening 41b of the diameter reduction guidance way 41 in a part of the path 51b is held in the state of the diameter 
reduction extended a little rather than the time of being located in lower opening 41b. Even if the press shaft 42 
retreats up and it separates from a snap ring S by this, the rotation regulation pin 31 which it is certainly held in the 
insertion cylinder 51, and is mentioned later can also be turned caudad. and can draw out a snap ring S easily. In 
addition, the medial-axis line of a snap ring S is in the condition of having been horizontally suitable, at this time. 
[001 9] The positioning means 30 is constituted by the driving cylinder (un-illustrating) which drives the rotation 
regulation pin 31 and the rotation regulation pin 31 as specification-part material supported free [ reciprocation ] in 
the direction of a vertical on the slider 52. Therefore, rotation of the snap ring S in a diameter reduction process is 
regulated because the rotation regulation pin 31 passes through opening 51b*' of the insertion cylinder 51, and 51b' 
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and a projection and its point enter in the diameter reduction guidance way 41 at the fracture SI of a snap ring S. In 
addition, in connection with a snap ring S being pushed by the press shaft 42. and moving caudad. the rotation 
regulation pin 31 is driven by the driving cylinder, and moves caudad. That is, it is interlocked with migration of the 
press shaft 42 and a snap ring S. 

[0020] The table 60 which positions two or more work pieces W one by one is arranged, the fixture 61 fixed to the 
table 60 is adjoined, and positioning immobilization of the work piece W (here piston for engines) is carried out in the 
insertion cylinder 51 and the location which counters. That is, it becomes the path where path 51a of the insertion 
cylinder 51 and path 61a of a fixture 61 continued, and the snap ring S in a diameter reduction condition is pushed 
by the insertion shaft 53, moves at Paths 51a and 61a. and is inserted in the wearing slot W1 of a work piece W 
because the point of the insertion cylinder 51 fits into opening of a fixture 61. In addition, the piston as a work piece 
W is equipped with the annular wearing slot W1 which equips with a snap ring S in the both sides of piston pin W3 in 
order to prevent the omission omission of piston pin W3 which connects a connecting rod W2, as shown in drawin g 
2 . 

[0021] Next, actuation of this equipment is explained. First, an oil hydraulic cylinder 14 drives and it starts, and a 
plate 15 moves, the snap ring S located in the bottom in a magazine is started (extruding), and it is And if it is 
pushed on the logging plate 1 5, a snap ring S moves ahead along the conveyance way 1 3 and it results in initiation 
field 21a of the protruding line guide wall 21. the fracture SI of a snap ring S will gear in the protruding line guide 
wall 21, and a snap ring S will begin to change a posture downward with the seH^weight. Under the present 
circumstances, since a snap ring S is moved towards a trailer PI, that lower limit section contacting an inclined 
plane 22. conversion of the posture from a horizontal direction to the direction of a vertical is performed smoothly. 
Thereby, the abrupt change of a posture can be prevented, it can be stabilized and positioning of a snap ring S and 
conversion of a posture can be made to ensure. 

[0022] If a snap ring S results in the trailer PI of the protruding line guide wall 21, since the lower limit section will 
separate completely from an inclined plane 22, a snap ring S changes a posture in the direction of a vertical so that 
the fracture 81 may be located just under. And if it is moved further and secedes from the protruding line guide wall 
21. free fall will be carried out to up opening 41a of the diameter reduction guidance way 41 arranged by the self- 
weight in the location which attends a trailer PI. In addition, the rotation regulation pin 31 is held at the condition of 
having projected towards the upper part beforehand so that the point of the rotation regulation pin 31 may enter 
into fracture SI, at the same time a snap ring S breaks away and it begins to fall. Thus, since the self-weight is 
made to perform conversion and its positioning of the posture of a snap ring S, a special energy source of supply is 
not needed, but, so. equipment can be saved labor. Moreover, since fracture SI can be positioned with a simple 
configuration called the protruding line guide wall 21. structure can be simplified. 

[0023] If a snap ring S is located in up opening 41a of the diameter reduction guidance way 41 as shown in drawin g 
4 (a), the press shaft 42 will begin to move caudad. At this time, the rotation regulation pin 31 is in the condition of 
having already entered into the fracture SI of a snap ring S, and having regulated that rotation. And as shown in 
drawing 4 (b). the press shaft 42 starts [ of a snap ring S ] diameter reduction actuation in contact with the upper 
limit section from a path. 

[0024] As shown in drawing 4 (c). a snap ring S results in lower opening 41b, and the diameter of it is reduced by 
migration in the lower part of the press shaft 42 at a predetermined path. The diameter reduction actuation by lower 
part migration of the press shaft 42 is interiocked with, and the rotation regulation pin 31 also moves caudad. And if 
a snap ring S results in path 51b of the insertion cylinder 51 as shown in drawin g 4 (d), it will be held in the state of 
the diameter reduction extended a little rather than the time of being in lower opening 41b. Diameter reduction 
actuation is completed at this time. Then, as shown in drawing 4 (e), while the rotation regulation pin 31 is drawn out 
fi^om opening 51b" of the insertion cylinder 51 and retreats, the press shaft 42 moves up. In the above-mentioned 
diameter reduction process, since the rotation regulation pin 31 has always entered into the fi^acture SI of a snap 
ring S, a snap ring S will be held in the condition that the fracture SI turns to right under, without rotating. 
[0025] Then, if an oil hydraulic cylinder 57 drives and a holddown member 55 moves leftward in drawin g 1 , the 
insertion cylinder 51 will also be pushed according to the energization force of a coil spring 56, and it will move 
leftward. And If the point of the insertion cylinder 51 fits into opening of a fixture 61. the insertion cylinder 51 will 
stop. Then, the energization force of a coil spring 56 is resisted, the insertion shaft 53 moves leftward in the inside 
of path 51a, the snap ring S in a diameter reduction condition is pushed, and it is made to move in the direction of 
an axis by the further drive of an oil hydraulic cylinder 57. If the insertion shaft 53 moves further and a snap ring S 
is inserted in the wearing slot W1 of a work piece W, a snap ring S will be extended according to its elastic return 
force, and will fit into the wearing slot Wl completely. Thereby, wearing of a snap ring S is completed. 
[0026] Then, if an oil hydraulic cylinder 57 drives to the reverse sense, a holddown member 55 53, i.e.. an insertion 
shaft, begins to move rightward first, then it can draw near according to the energization force of a coil spring 56. 
and the insertion cylinder 51 will also move rightward. Thereby, the insertion cylinder 51 secedes from a fixture 61, 
and returns to a position in readiness. Then, the work piece W with which it was equipped with the snap ring S is 
conveyed by another process, and the new work piece W is set to a table 60. 

[0027] Thus, according to the equipment of this operation gestalt. it can simplify and structure with which it goes 
caudad fi^om the upper part of the direction of a vertical according to the simplified process of conveyance of a 
snap ring S. positioning and the posture conversion in the direction of a vertical from a horizontal direction, diameter 
reduction, and insertion since it can equip with a snap ring S, and a snap ring S is conveyed, therefore structure as 
the whole equipment can be concentration-ized. 
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[0028] Drawin g 5 and drawin g 6 are the block diagrams showing other operation gestalten of the snap-ring wearing 
equipment concerning this invention, and drawing 7 is drawing explaining the actuation. It is the same configuration 
as the above-mentioned operation gestalt except having changed a positioning means to position the sense of 
fracture SI in the case of a diameter reduction process, with the equipment concerning this operation gestalt. 
Therefore, the sign same about the same configuration is attached, the explanation is omitted, and only a different 
configuration and its actuation are explained below. 

[0029] In the equipment concerning this operation gestalt. as shown in drawing 5 . a positioning means 300 to enter 
[ of the diameter reduction guidance way 41 ] the diameter reduction guidance way 41 from a side face, and to 
position the sense of fracture SI is established. The positioning means 300 is constituted by the coil spring 304 
grade arranged between the covering 301 prepared so that notching hole 41c formed in the side face of diameter 
reduction guide 41' might be covered, the rotation regulation plate 303 as specification-part material supported free 
[ rocking ] by the pivot 302 fixed to covering 301, and the rotation regulation plate 303 and covering 301 internal 
surface. 

[0030] As shown in drawin g 5 and drawing 6 . the rotation regulation plate 303 is formed in narrow rather than the 
fracture SI of notching hole 41c and a snap ring S. is always energized by the coil spring 304 towards the inside of 
the diameter reduction guidance way 41, and is held in the state of [ non-contact ] the condition to which the side 
face contacted the paries medialis orbitae of the diameter reduction guidance way 41. And the rotation regulation 
plate 303 is taken for the press shaft's 42 descending and reducing the diameter of a snap ring S, is extruded 
outside, and secedes from the diameter reduction guidance way 41. in addition — insertion — a cylinder — 51 — 
setting — the above-mentioned — operation — a gestalt — having been shown — as — rotation — regulation — 
a pin — 31 — inserting in — the bottom — opening — 51 — b — * — ' — preparing — having — **** . 
[0031] Next, actuation of the positioning means 300 in this equipment is explained. If the snap ring S to which 
positioning of fracture SI and conversion of a posture were carried out with the protruding line guide wall 21 carries 
out free fall to up opening 41a of the diameter reduction guidance way 41 as shown in drawin g 7 (a), the fracture SI 
will be positioned near right above [ of the upper limit section of the rotation regulation plate 303 ]. And if the press 
shaft 42 moves downward, the fracture SI of a snap ring S will gear to the rotation regulation plate 303. and the 
diameter of a snap ring S will be reduced. 

[0032] As shown in drawing 7 (b) with migration of the press shaft 42, while the diameter of a snap ring S is reduced 
and resulting in lower opening 41b, the rotation regulation plate 303 is extruded outside by the snap ring S and the 
press shaft 42, and secedes from the diameter reduction guidance way 41. Furthermore, if the press shaft 42 moves 
downward, as shown in drawing 7 (c). a snap ring S will be held in the state of the diameter reduction extended a 
little rather than the time of going into path 51b in the insertion cylinder 51 through opening 51b*. and being in 
*3|c:tc3Mc3<e and lower opening 41b. Then, insertion actuation by the insertion means 50 is performed as mentioned 
above. 

[0033] In this operation gestalt, except for initiation of a diameter reduction process, and the last field, the rotation 
regulation plate 303 enters into fracture SI, and regulates rotation of a snap ring S. Thereby, rotation of a snap ring 
S can be prevented in diameter reduction actuation. In addition, since it is arranged to the side-face field of 
diameter reduction guide 41*. this positioning means 300 is suitable when an arrangement tooth space is not 
securable under the insertion cylinder 51 like the above-mentioned operation gestalt. 

[0034] Drawin g 8 is the perspective view showing other operation gestalten which changed the positioning means 20 
shown in drawing 3 . The positioning means 200 is constituted in this operation gestalt by the flat side 202 grade 
formed in the both-sides section of the protruding line guide wall 201 formed in the same height after the other end 
side 13 of the conveyance base 11. i.e.. a conveyance way. and the protruding line guide wall 21. The protruding line 
guide wall 201 is projected and formed in the direction facing up of a vertical by the width of face which the upper 
limit section 201a develops horizontally so that a snap ring S may be led to up opening 41a of the conveyance way 
13 to the diameter reduction guidance way 41, and may enter between fracture SI. Moreover, the protruding line 
guide wall 201 is formed so that it may be set to height H from the flat side 202 in the whole region. 
[0035] Therefore, if a snap ring S is moved with the logging plate 15 and pushes out more than abbreviation one half 
from the edge of the conveyance way 13. while fracture SI gears in the protruding line guide wall 201, a posture will 
be horizontally changed downward [ direction of vertical ] with the self-weight. That is. posture conversion of 
positioning (orientation) of fracture SI and the snap ring S from a horizontal direction to the direction of a vertical is 
performed to coincidence by the protruding line guide wall 201. Even if a posture changes rapidly especially, it is 
suitable when dealing with the snap ring S which has the comparatively large path which does not have dedropping 
easily from the protruding line guide wall 201. 

[0036] Drawing 9 is the perspective view showing other operation gestalten in the pan which changed the positioning 
means 20 shown in drawin g 3 . In this operation gestalt. the positioning means 210 is constituted from an edge by 
the side of [ 13 ] the other end of the conveyance base 1 1 (i.e., a conveyance way) by the guide 213 grade formed 
in both the outsides of the protruding line guide wall 21 1 formed towards up opening 41a of the diameter reduction 
guidance way 41, the inclined plane 212 formed in the both-sides section of the protruding line guide wall 211. and 
an inclined plane 212. 

[0037] The protruding line guide wall 21 1 is projected and formed in the direction facing up of a vertical by the width 
efface which the upper limit section 21 la develops, inclining downward except for horizontal level 21 la* of an 
initiation field so that a snap ring S may be led to up opening 41a from the conveyance way 13. and may enter 
between fracture SI. From the same height as the conveyance way 13. towards the location of a trailer PI where a 
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snap ring S secedes from the protruding line guide wall 211, an inclined plane 212 inclines downward [ direction of 
vertical ] in the shape of a straight line, and is formed in it And as shown in drawing 9 , in the location of a trailer 
PI, height H of the protruding line guide wall 21 is formed in the height which a snap ring S separates from an 
inclined plane 212 and by which it is supported only by upper limit section 21 la of the protruding line guide wall 21 1. 
[0038] Therefore, the snap ring S which was moved with the logging plate 15 and reached the edge of the 
conveyance way 13 begins to change a posture downward [ direction of vertical ] horizontally with the self-weight, 
the fracture SI gearing to horizontal level 21 la' of the protruding line guide wall 21 1. And a snap ring S is slid down 
towards a trailer PI with the self-weight along with upper limit section 21 la of the protruding line guide wall 21 1 the 
lower limit section inclined contacting an inclined plane 212 at the same time it is further pushed with the logging 
plate 15 and secedes from horizontal level 21 la'. If it results in a trailer PI, free fall of the lower limit section of a 
snap ring S will be carried out into up opening 41a of the diameter reduction guidance way 41 at the same time it 
separates from an inclined plane 212 and fracture SI turns to just under the direction of a vertical. 
[0039] That is, posture conversion of positioning (orientation) of fracture 81 and the snap ring 8 from a horizontal 
direction to the direction of a vertical is smoothly performed by the protruding line guide wall 21 1. Since upper limit 
section 21 la of the protruding line guide wall 21 1 is made to incline and he is trying for a snap ring S to slide down 
with that self-weight, it starts to the location of a trailer PI, and a plate 15 can be moved, it is not necessary to 
extrude a snap ring S, only that part can be started, the migration stroke of a plate 1 5 can be shortened, and it can 
be made to stand by immediately in preparation for the following process in this configuration. Moreover, since a 
stroke can be shortened, an oil hydraulic cylinder 14 can be miniaturized. 

[0040] You may constitute so that it may not be limited to this and the insertion cylinder 51 may be conversely 
fixed, although the insertion means 50 was constituted so that a work piece W might be fixed and the insertion 
cylinder 51 might be moved as shown in drawing 1 and drawing 5 . a table 60 and a fixture 61 may be turned to the 
insertion cylinder 51 in the above-mentioned operation gestalt and it may be made to move. In this case, diameter 
reduction guide 41' and the insertion cylinder 51 can be formed in one, and from the diameter reduction guidance 
way 41 to path 51b in the insertion cylinder 51 can be made into a continuous path. Moreover, although the 
configuration which drives the insertion cylinder 51 and the insertion shaft 53 by one oil hydraulic cylinder 57 by 
making a coil spring 56 intervene as an insertion means 50 was adopted, it is not limited to this and the 
configuration which drives the insertion cylinder 51 and the insertion shaft 53 separately may be adopted. 
Furthermore, although the paths 51a and 51b of the insertion cylinder 51 are formed so that it may have a larger 
bore a little than the width of face of lower opening 41b of the diameter reduction guidance path 41. they may be 
the same bores as the width efface of lower opening 41b. 

[0041] Although what was constituted by the logging plate 15 and the oil hydraulic cylinder 14 grade was adopted as 
a conveyance means 10, other configurations may be adopted, as long as it is not limited to this, it starts a snap ring 
S from Magazine M (extrusion) and it leads to the protruding line guide wall 21,201.211. 

[0042] Moreover, although the conveyance way 13 was formed horizontally, and the diameter reduction guidance 
way 41 was formed in the direction of a vertical in the above-mentioned operation gestalt and path 51a of the 
insertion cylinder 51 was formed horizontally It does not necessarily need to be horizontal and vertical, and as long 
as the self-weight can perform positioning and posture conversion of a snap ring S, the configuration which made or 
path 51a of the conveyance way 13, the diameter reduction guidance way 41, and the insertion cylinder 51 incline a 
little may be adopted In this case, after the axis of the wearing slot Wl has also inclined a little, a work piece W will 
be fixed. Furthermore, in the above-mentioned operation gestalt. although the engine piston was shown as a work 
piece W, it is not limited to this, and if it has a slot equipped with a snap ring S. it is applicable to other work pieces. 
[0043] 

[Effect of the Invention] In leading a snap ring to the predetermined location of a diameter reduction means from a 
conveyance way according to the snap-ring wearing equipment of this invention, as stated above, with the 
protruding line guide wall projected and formed in the direction facing up of an abbreviation vertical While positioning 
the sense of fracture, in order to make posture conversion of a snap ring perform. Since it can consider as simple 
structure and the self-weight is made to perform positioning and posture conversion of a snap ring, a special energy 
source of supply is not needed, but the miniaturization of equipment and laborsaving can be performed. Moreover, by 
preparing the inclined plane where the lower limit section of a snap ring contacts the flank of a protruding line guide 
wall, the change of a posture with a rapid snap ring can be prevented, and it can be stabilized, and can lead to a 
diameter reduction means certainly. Moreover, also in a diameter reduction process, the sense of fracture can be 
certainly positioned in the fixed direction by preparing the specification-part material which enters in a diameter 
reduction guidance way at the fracture of a snap ring, and regulates the rotation. Furthermore, according to the 
process which can perform miniaturization of equipment, concentration-izatton, etc. and by which a single string 
called conveyance, positioning and posture conversion, diameter reduction and positioning, and insertion was 
simplified by turning caudad from the upper part of the direction of a vertical, and arranging a conveyance means, a 
diameter reduction means, and an insertion means, since it can equip with a snap ring, the cycle time can be 
shortened and productivity can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing 1 operation gestalt of the snap-ring wearing equipment concerning this 
invention. 

[Drawing 2 ] It is the top view of the snap-ring wearing equipment shown in drawing 1 . 

[ Drawing 3] It is the perspective view showing the protruding line guide wall as a positioning means to constitute 
some equipments shown in drawing 1 . 

[ Dra wing 4] It is drawing showing the diameter reduction process of the equipment shown in drawin g 1 , and (a), (b), 
(c). (d). and (e) are the sectional side elevations showing actuation, respectively. 

[Drawin g 5] It is the side elevation showing other operation gestalten of the snap-ring wearing equipment concerning 
this invention. 

[Drawing 6] The positioning means in the diameter reduction guidance way which constitutes some equipments 
shown in drawin g 5 is shown, and (a) is a sectional side elevation and the sectional view which looked at (b) from the 
tooth back 

[Dr aw ing 7] It is drawing explaining positioning actuation at the diameter reduction process of the equipment shown 

in drawing 5 . and (a), (b), and (c) are the sectional side elevations showing actuation, respectively. 

[ Drawin g 8] It is the perspective view showing other operation gestalten of a protruding line guide wall. 

[Drawing 9] It is the perspective view showing the operation gestalt of further others of a protruding line guide wall. 

[Description of Notations] 

M Magazine 

S Snap ring 

SI Fracture 

H Height of a protruding line guide wall 
W Work piece 
W1 Wearing slot 
PI Trailer 

10 Conveyance Means 

1 1 Conveyance Base 

12 Guide 

13 Conveyance Way 
1 5 Logging Plate 

20.200.210 Positioning means 

21.201.211 Protruding tine guide wall 
21a, 201a. 211a Upper limit section 
22 Inclined Plane 

30 Positioning Means 

31 Rotation Regulation Pin (Specification-Part Material) 

40 Diameter Reduction Means 

41 Diameter Reduction Guidance Way 
41a Up opening 

41b Lower opening 
41c Notching hole 

42 Press Shaft (Press Member) 

50 Insertion Means 

51 Insertion Cylinder 
51a. 51b Path 

51b*, 51b" Opening 

52 55 Slider 

53 Insertion Shaft (Pushing Member) 

54 Holddown Member 
56 Coil Spring 

60 Table 

61 Fixture 
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202 Flat Side 
212 Inclined Plane 
300 Positioning Means 

303 Rotation Regulation Plate (Specification-Part Material) 

304 Coil Spring 
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DRAWINGS 



[Drawing 1] 
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[Drawin g 4] 




(a) (b) (c) (d) (e) 

[ Drawing 8 ] 




[Drawing 6] 
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[Drawing 9 ] 
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[0018] »AiSf 5 1 J4. iffiS:itf'f K4 1 ' WTSSS 
i:<iA^'*<C|itWSrtoT. iNI^;(/-r K4 1 '*^e.«StUT 
^I^)i^£(cfl^fiS;$tlTv^6o ^fc. #Afi5 5 1 1;:(4. 11 

1&15I1I4 (a) lOT^-tiplC. i^SSll^i^4 ICDTSR 
PP4 1 blcSj^-tSi^lc. TSCMP4 1 b tl^-fD 
*I^^i-tffiP5 1 b ' t^W^fiSi^ix^. ^h\z^ ^(DKnm 
40 t;^i;i*3v^t. ®Kl!1-5(5ite^ffiijf>3 Koifii^fFS 
•rSB^PS 1 b ' ' ;i)SJifiK$^^Tv^So ffAf^iS lie 
14. itiS^ixfc;^-^-s'7'y :^^'sSr*¥*i^lc|grti-5 
t*(CTg|5MR4 1 b(0*g<J;iJ'b^T;»c#v^f^g^/i-r 

iiSS5 1 bi^(;:*3V^T(4. «M^(*98S4 i»TMp4 
1 bSrii9&«tT#:fc;^:^y7'!>iz^'SI4. TSi5MP4 
1 b ^m^-fi 1 1 J: 9 t^TteBI Ufc«l^^/tfl8lcT 
{^j^^tiSo rtLicit). ifE->+7 h4 2/45±:^|-^ 
jiLT^-^-s/7°y v/Sd^bSlixXt. ;<•■:>- 7" y>-^ 
50 SI4ifAf8J5 lrtlcstlll::{%j$$jx. X. mi&l-SlsHiK 
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[0 0 1 9] {4fi«:*!)^g;3 Oli, ^ ^-f ^5 2±{;i*5 

oT. liie«fflfcV3 ^Afgjs iroffips i b ' 
', 5 1 b '«riit)feJtTliSSgrtK4 li*ilc??aL. 
^<7)ife«gl5;J5x-^-s/yy yys(D#lq S 1 (cAiPiitpr 10 

[0 0 2 0H¥AlSj5 1 t*f|6)i-6{!lr®|c:(4, m^(0^ 

6 lOPPSClC^^-fS- i-C. ffAf§i5 l<7)a^5 1 
a tf&:i:6 l(^ii^6 1 a t :dmt^Ltcm^ t fj: '0 . m 
mmmich^:^i--yyVy^SAmA'y-ry h5 3l::j; 
►)J¥$tlTiiK5 1 a. eiaSr^KiL., !7-^Wroig 
♦«Wl(CJ¥A$4x-5J;5l-!'<CoTV^.5, iS). U~^W 

KW2^Srig*g1-^t°;^ h>f>W3(^&(t^*,^ 
BS±i-5fc*ic, f;^ h vt"vw3©i^^Bll(cJ3^^T>^•:^ 

So 

[0 0 2 1] m^. w0^g©^()f^^c:o^^TIfte^•r•5o 
5fer . ffl]BE->y 1 4 ;4siKt!i$nTwai ttg 1 5 am 

i)L. ■7:^v?vrtcoftTg|5(-{ifii-.5;=!.-^-yyy yj/s 
Jf^tvT^-^-^yy ^^s^5«jiiKi 3»cffioTir*»c 

;^-:^S'7•y i^^^ScOtlP S l;!i5?^*;y'f Kli2 Hzm^ 

l&Sr^x.*&*5o w(DES. ;^-^s'>^y >^S(i, -t^T 40 
««P*s«^S2 2Jcj»ttUoo#|jSlfSP 1 (cifijItT^Sb 

[0 0 2 2] :^i-'y:fV>i^Siii^^:ff-{ KM2 lojil^ 
mP llcSSt. ^coTmi4ffl^ffi2 2A^<b^^lC 

bic^m^ithixxm^iif'f Kig2 1 *>P>fi«i1-5i:. 50 
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S^rtii§4 1CD±S|5I1P4 1 ate. gA^T1-5„ j^. 

^i-'yy\) yi^st)mm.LxmTU^i^6tmm:i. s 

f> 3 1 O^feJSgB^JsfiJ P S 1 ic A 19 iZitf <t 9 
j^^nri/^So ^-t-^yy y >'^^srog?^(7) 

mtx^^. 

[00 2 3] 04 (a) ic^l-J;9i-. ;^-t-s/7'y 

S;JS«IS^|'S!^4 1©±S|5B3P4 1 ajC^Bt-St. }f 

^$iJf>-3 111, mcy~-ryyv :/^S(Dfi)ps ii^A 
(b) fcS^-f-J; 5 ic, JfEEV-r^ h4 2;^s;^•:^s'7•y > 

(0 0 2 41 1114 (c) \z.m-tXb\z^ W&^y\y h4 
2<or:f;^n^m\z.ii'o. s/^y ^-^^stiTSisPP 

4 1 b {CM ?) Bf^t^SiC^^JtL-So if JEv'-t 7 h 4 2 
«0T;^»lcJ;5«^i)mc:ig»LT. |fiItea*iJfV3 
1 t>T:&(c^i!j1-e, -eUT, 1114 (d) (c^%1-J;5 
(r. ^■^-s'T'y y^S;45jfAj8j5 loiiKs 1 bi;::ie5 
t. Tg|5^P4 1 blcfc6i;ti?)'b«Tie:MLfciHIS 

^■(O^, 1114 (e) (OT^1-J;?tc, lHlte^Mf^'3 1^5 
JfAfSS 1(OMp5 1 b ' ';J»P>3ltfeiil^nT^ji-t--5 
i*lc, h4 2;4S±3^|CigHi)i-5o ±IHi^S 

XS(c^o^^Tt4, IH]te^©Jfy3 l;iSx-^?/7'y Vi/s 

[0 0 2 5] iggV>T. mE.iy')l^y5 7-/)mW)^f\.xm 
^nP!5 5i)K llll^'<0;fe(6]t(c^K)-fst, 
ry i'l/S 6rof^^;^tcj;!5}fAfa5 1 t Jf $tv-Cfc|6] 

OWPgi5lc«^-rSt. }f AfS! 5 1 ;45^jfrs. 

yv^'S^sennrntumLx. WAv^^^hss^iSii 

7 h 5 3i5Sf>(C#»)UT, ;^-^5'>^y >i/S;)J!7-i>' 

w<r)i2i«F^wi (cffA$ti5i, ;^-ts'7'y y^^sitg 

1-5, r*i(cj:!9, ^i-yyv>ifs<ommi^T-r 

5o 

[0 0 2 6 J ^-w^, jftBEv-y yys Tiimm^^zmm 

$tv5 1 , 5fe-f @)€SiJW 5 5 1- Av"^ 7 h 5 3 
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[0 0 2 7] ro<t9(c, *||«ff^fficoiS^(;:J;ix(i. 
[0 0 2 81 il5S.O?ll6W:, *^MI-«5;^-^-y7°y 

yrmmmm(om(Dmmwmt:yn-rmiiimxh'o. m? 
n^^HLx^<Dm.mi%^mL. mfi^mi^Rv^tnwi 20 

10 0 2 91 r(7>|lliSJ^ffij::#5^eic*3V>T«. 05 

^fe^©3 0 02)S|g(:te)nrv^.5„ {ia**#^3 0 0 
iiiis;<f'r K4 1 ' <r>mm\mf^^fitLm'o >^fsiLA 

0 Kciis^nfc^iis 0 2 \zmm^^\z.%n intern, 
mmit urwiHitem«<j«3 0 3 i, iEife«$ijts3 o 3 
t*^<-3 0 iF>9ii®t(oraj;igafi$nfc=>-f/i'^:/y 30 

3 0 4^lwJ: i9#l^!K$nTV^5o 

[0 0 3 01 lEitestftiJ^s 0 31*, nsRij^iaeic^^-r 

J;pl-. ^t)Xt?L4 1 cS.U:;^-^y7'y V'^^SOfilP 
SI J;l3ti|e$l5tCJ^fife$tvT*J9. =iW'/V';^:ryi'^3 
0 4l^J;9i^llrtK4 lrtlcifijft-C^i^#|&$tiT. 

^■roffiiM*5iHgs^rt?S4 1 (omm\z.^t^\.tzimh^ 

SSOStt, IfBEv'-y^ h4 2*5TiSltT;^-:^s/7'y :^ 

K4 l:!l^^ilflJi-t5J;5l^'io-CV>5o i^. JfAiSfSl 40 
>'3 1 ;JSJfii1-?.TfliJwMP 5 1b'' l4K;ltP)^^•Cv^ 
[00 3 11 :ito^eic*jn-5fi:E^«)^^3 0 

o»l!Jmcov^-cl^ilq1-s. m (a) (OT%-tj;5ic, 

5§lfe;y'r KS2 lid i 9 ti|q s 1 n&.m.^^Rri'^^<r> 

0±OTP4 1 alCg*^T-r-5t. -tOSiJPS KilHl 

tejs*j«3 0 3w±sBi5roa[±ia{f w^e^^^■tp>^^5, 

^rUT, JfjE-^i-^ h4 2^5TlS]t(C^K)-r.5i, 50 
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-y y y y S Wfi| P S 1 1)m^m.UWi. 3 0 3 

(0 0 3 21 ft/±->-V 7 h 4 2 m 7 

(b) l^^n-rJ:^(-. ;^-:hy7'y ^^^Sliffig^HTT 

OTP4 1 bicigst^ic. mum.mw.3o^\t.^-ry 

T'y >'^SR0!|fE->-^7 h 4 2{c:J: D^^t-fflicif Utb$ 

7 h4 2*sT(6]§(c^il)-rsi, 117 (c) d^j^-Ti^ 

(C, ^-f 5'7°y y^'Slir^^D 5 1b' &iiDJfAf§i5 1 

['^coilKS 1 blcAOiiA/^. TlfPBBP4 1 btcfeSt 

tit) t>«^fclJ§ ufc^S:|^^T-(S:j^^tb2.„ ^rom, 
irxliW J; 9 (cff A#^ 5 0 J; hWAMm^'ii-fiioix. 

[0 0 3 31 rroli4S?^^(c±jv>T«, m^TM<D^i^ 

RTjm *) co^i^sri^t ^ ^mmum 3 o 3 ji^f i p s uc 

9 irtf Atf 5 1 (^TiFt;:gafi;^'<-^?)55|^t?#/j;v># 
[00 341 H 8 II, 11 3 IC^ Ufcfifcfift*^© 204: 

^KLtzm<r)mmrm^yr-tmw.mxh^. znmmm 

1i(^*5v^T. fiR;^*?^© 2 0 0 li. ^ii-<— ;^i i(o 

mmiirfj:t>hmm^ 1 3 icjggttxi^-roi^ ^td^sg^ 
4xfc^*:jtf-r Kig2 0 1 ^*;<f'f KS2 i nmmu 
i,zmi^^ritc¥ma2 0 2mizi:<om!^^ivx^^^o m 

b«IS^[*5K4 10±aiSP4 1 a(C^< J;5l-^0± 
«g|52 0 1 a *S*¥*l*nl-#ft UT, 7l»o, fi]P S 1 » 

M (-A 0 5 t i-3§ta LTfl^sS; $ 

^^TV^•5. *fc. KM 2 0 114. ^i^lcioV^T 

ipfflffi 2 0 2 /O^ e, i«5 ^ H t S J; 5 l-fl^fiK ^ tiTv ^ 
[0 0 3 51 LfcASoT, ;^-:>-s/7'y V^^S;4S. ^ffiL 
«1 5(c:J;9;^«)$-e:^,nT«&jSSSi 3 (Diffia?5^bB&H^ 

^^ijAiia'jtBi-i. ^(Tjgaictf), musiti^^ij 

K^2 0 1 i:*!-, *¥*r6]*^ej^Sil:::^N 

Kii2 0 llwj; 0 , SiJP S 1 ro{4B*fc (;^|6]{^-(t) 
7k¥;^iS]?5^p>iaii::^[6]--ro;=<^-^y7°y v^/sog^ 

t>, ^^fi:;!/'f KM2 0 1 t^b^M,\zfmUi^^^ofl\t 
l^5W:*ctv^SS:t>o;^:^s/7•y v^'S SrStOa^S^l- 

[0 0 3 61 ia9li, ia3lC;n%Lfc{iS^fcfe*®2 OS: 

^mf^m^a^^x. ffitt^«)#®:2 1 o»i, 

4 1 ro±gi5B§P 4 1 a tC|6]ltT?g^ife§tlfc?^*;*r^ Vm. 

2 1 1 Kii2 1 Kommmmi^.^fiitm 
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(0 0 3 7J m^:>f'^ h'm2 1 y^-ty^V Vi/S 

U2 1 1 aimit^m<DAi^^2 11a' Srl^tT|6]t 

V :yirsti^^fl-^ vm.2 i it^hmiir^fi^mnp 1 

^^iiX^^^, ■tLX. la 9 iCi^-r J: ^ *l-SSi!Pl 

V^S*SfflMB2 1 21i^h^i\.xm^1t^ Kil2 1 
lW±ffi«a52 1 1 afc'IfCSJt^tlSiSJ^fCjgfig^nT 

[0 0 3 8] Lfc?)5oT. ^tHL;Kl 5(cJ:i9^S!j$ii: 
p>ttTSSjt|ggi 3WSI8g|5(;iMofc^-:>-s'7'y vi^Sli. 
■?:<o&|qs it^^^iJ-^ KIS2 i i<;)7K¥g|5 2 i i a ' 
f-Ht^-g-v^-oo, -tosac^i"), 7k¥*(R);l^ejlSit;^ 

S:*)^hKn^)xX-^W-U2 1 1 a '*^e)fllffii-r5i:P 

MS 2 1 2(c^jgbo-o«MLfc?^#;</-r KM2 1 1<7) 

m^m2 1 2;4»^)ilixT#lP S 1 ;45K\ji;;J^r6](o^-ic5.f6] 

< tmm^. wmmn^A i«±a5MP4 1 a^icg* 

[0 0 3 9J -ttlioib. ^^-fS^ KS2 1 1ICJ;<J, ffl 

2 1 I a Srffi^^-BrT, ;^-^s/7'y S>!)S^-Ogaic 

Sr-^ttiL«l 5Sr^Kj$-a:T;^-t-s'7°y yys^WL 
mt-E^^i^f£ < . ^:(D:»-yc(t§]tH L-K 1 5 (D#|b^ h n 

~>y vyi 4&/hM{k-ct5o 
10 0 4 0] ±i2llteJ^li(cia^^Ttt. Jf A#S5 o 
11^ Ell5.UfEl5tc^5-f J:5(-. ^—^WimMi^XW 

/weost^f&Ae i^ifAf^s i (cfSjij-x^Dj^-ar^j: 
9l-«fiKLTtJ;v\ ifigS;</'r K4 l ' 

AfijS 1 i:5r-f*:6<Jlcj|^^SLT. ^M^(^!S4 l!5»f,lf 
AfiS iF^oiiKs 1 b*x^ilieg6«)/j:ii?Sic1-5ri 
Ji^XtSo t.rc. #A^g:5 Ot fflAf§i5 1 i: 

}fA^^Y7 ^5 a.iS:, 3'f/w;^ry i^^5 6Sr:;h?£$ 
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5 1 tnx'y\y h 5 3 i^gij^iric^ifi-tsflifiis^jgffl 

UT'bJ;V\ $f>(C. |fAt§i5 l(0ii?g5 la, 5 1b 

(±, ^@^F^iiS§4 iwTia5Pj§P4 1 h(r>mx.^h^=^ 
i^^^^^'^i:\,r>X.o\mi^^i\,X\.-^i>i)i. TSBB3P4 
1 bOiliii[H]-coi^ST'fooTt,J;i.\ 
[0 0 4 1 J aSii^Sl 0 t LTfi, §]Hi Lffi 1 5St>* 
Jftffivy >^1 4^|Cj;91»fi£Uittro^$gfflUfcz55. 

10 T'y Vi/S5r^ffiL WfflL) , ^^U^Ym2 1, 2 
0 1, 2 11 (Ci[< t,cOT-fottli^ -ewtewSlfiKJr^ffl 

(0 0 4 2] ±fHIIJfeJ^^(C*3l/^XI*. ajjiKl 

3 S:7k¥{::jfM ^^^|^SS4 1 5:IBiS;^l6jlc^^ 
Ti^o, JfAlii5 lOiiSSS 1 a$:*qztC?i^fiKLfc 

/'jrx.6'b<OX*pniJ. aSiSSSl 3. ifigS^rtK4 1. S. 
t>*#AftI 5 1 (7)iiS§ 5 1 a 4:»^^7i>MM$ -frfc^fiJc^^ 

iitdMmBM\z.i6\^X\t^ UXJ-Vv^y 

(0 0 4 3] 

H^SfO^^figlc:^ < jcfofc 9 . l«|&ji:;^|nj±|p] t (c: 

0 S§l±iLXfl^lSt$nfc5§*;<f-r K^tCtU, SlPOiPiftSr 

XtSo S/c. «IS^F*9SSl^lr*JV^x. ;^-^-s/7'y 

3 <of•]p^cAt)i^^^x^:(7?|5Jtes^m«|J1-5mmw^^^t 

Srtlcj;?), SgSlSlctJV^X'bS«PW|6jtSr-^;l^ 
i*]<^±;^d»e>T:^lciR)»tx, asiS^®, ffiS^S. #A 

Xt5, 

1 (l2ISOfS!^/j:i%^] 
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